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(54) Illumination key and method of manufacture thereof 



(57) The present invention provides an illumination 
key and a method of making such illumination key, which 
makes it possible to reliably recognize a printed pattern 
(character) on the upper side of key top even when the 
upper surface of the key top is slanted or curved, in 
which a key operating portion is given a rubber-like click 
sensitivity and a rubber-like elasticity, the key top portion 
is made from a rigid resin, and reliably strong bond is 
created between the key operating portion and the key 
top, and privides an illumination key that can reliably 
achieve ON/OFF operations while making it possible to 
reduce the weight of the key top without reducing the 
bonding strength between the keytop and the key oper- 
ating portion. 

The illuminatioin key of the present invention com- 



prises a partial transmission white-colored membrane 
or colored partial transmission type light reflecting mem- 
brane formed on an upper surface of the transparent 
resin key top excluding the underside surface of the key 
top; 

a pattern formed on an upper surface ol the partial 
transmission type light reflecting membrane; 
an opaque layer covered the upper and side surfac- 
es of the key top excluding the pattern formed por- 
tion; 

a transparent protection layer formed on the upper 
and side surfaces of the opaque layer; and 
an upper surface of the key operating portion made 
from a transparent rubber or thermoplastic elas- 
tomer being fixed to the underside surface of the 
key top by means of a transparent adhesive. 
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D scription 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an illumination 
key for use in various mobile communication devices, 
such as cellular phones and automobile phones, and 
various terminal devices, such as electronic organizers 
and the like, to enable the keys thereof to be visible in 
nighttime and low light conditions. The present invention 
further relates to a method of manufacturing such illu- 
mination key. 
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Description of the Prior Art 

[0002] In the prior art, this type of illumination key is 
constructed by forming a printed pattern layer, such as 
a character or the like, into the underside surface of a 20 
key top made of light-permeable resin and then fixing a 
silicon rubber key operating portion to the back side of 
the printed pattern layer by means of silicon rubber and 
an adhesive having good adhesive properties. 
[0003] Further, because prior art illumination keys are 25 
not designated to allow for reduction in size and weight 
of the key unit when manufacturing thin keytops, it is not 
possible to meet the market needs for ultralight keytops. 
[0004] Moreover, because the printed pattern (char- 
acter) layer is formed in the underside surface of the 30 
light-permeable resin key top, the printed pattern (char- 
acter) is difficult to see in the illumination key described 
above in the case where the upper surface of the key 
top has a curved shape. 

[0005] Furthermore, when designing a lightweight 35 
keytop, it is difficult to adequately bond the keytop and 
the key operating portion. 

SUMMARY OF THE INVENTION 

40 

[0006] With a view towards overcoming the problems 
of the prior art discussed above, it is an object of the 
present invention to provide an illumination key which 
makes it possible to reliably recognize a printed pattern 
(character) on upper side of the key top even when the 45 
upper surface of the key top is slanted or curved, in 
which a key operating portion is given a rubber-like click 
sensitivity and a rubber-like elasticity, the key top portion 
is made from a rigid resin, and a reliably strong bond 
iscreated between the key operating portion and the key so 
top. 

[0007] Furthermore, it is an object of the present in- 
vention to provide an illumination key that can reliably 
achieve ON/OFF operations while making it possible to 
reduce the weight of the keytop without reducing the ss 
bonding strength between the keytop and the key oper- 
ating portion 

[0008] Further, in the illumination key according to the 



present invention, it is possible to form a partial trans- 
mission type light reflection membrane having a white 
color or the like on all surfaces excluding the underside 
surface of the light-permeable resin key top, with the 
printed pattern (character) layer being formed in the up- 
per surface of such a partial transmission type reflection 
membrane. In this case, except for the printed pattern 
(character) portion, an opaque layer is provided to cover 
the upper and side surfaces of the key top, with the up- 
per and side surfaces of the opaque layer being covered 
by a transparent protection layer. And as before, a trans- 
parent adhesive is used to fix the underside surface of 
the key top to the upper surface of a key operating por- 
tion made of light-permeable silicon rubber or thermo- 
plastic elastomer. 
[0009] Further, in the illumination key according to the 
present invention, it is possible to use a thin key top 
made from a white -colored or a colored partial light- 
permeable resin, with the printed pattern (character) be- 
ing formed on a surface of the key top which excludes 
the underside thereof. And as before, a transparent ad- 
hesive is used to fix the underside surface of the key top 
to the upper surface of a key operating portion made of 
light-permeable silicon rubber or thermoplastic elas- 
tomer. 

[0010] In the illumination key according to the present 
invention, an operating shaft is formed at a central por- 
tion of the underside of a transparent resin keytop 
mounted and bonded on top of a key operating portion 
formed from a transparent rubber or thermoplastic elas- 
tomer, and a cavity portion is formed in the underside of 
the keytops in order to make the keytop thinner. 
[0011] Further as stated in Claim 3, the transparent 
resin keytop formed with the operating shaft is formed 
from a hard foaming resin such as polyurethane foam 
or the like. 

[0012] Furthermore, the lower portion of the operating 
shaft of the transparent resin keytop described in Claim 
3 is fitted into a concave portion formed in a central up- 
per surface portion of the transparent rubber or thermo- 
plastic elastomer key operating portion, with such fitting 
portion being bonded by a transparent adhesive. 
[0013] Further, in the illumination key according to the 
present invention, a protruding portion is formed at the 
central upper surface portion of the transparent rubber 
or thermoplastic elastomer key operating portion, and 
also formed in such central portion is an insertion hole 
into which is fitted the operating shaft of the transparent 
resin keytop described in Claim 3, with such fitting por- 
tion being bonded by a transparent adhesive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Fig. 1 is a cross-sectional schematic view of 

one embodiment of the present invention. 

[0015] Fig. 2 is a cross-sectional schematic view of 

another embodiment of the present invention. 

[0016] Fig 3 is a cross-sectional schematic view of 
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another embodiment of the present invention. 
[0017] Fig. 4 is a cross-sectional schematic view of 
another embodiment of the present invention. 
[0018] Fig. 5 is a cross-sectional schematic view of 
another embodiment of the present invention. 
[0019] Fig. 6(a) is a cross-sectional schematic view 
of another embodiment of the present invention. 
[0020] Fig. 6(b) is a cross-sectional schematic view 
of another embodiment of the present invention. 
[0021] Fig. 7(a) is a cross-sectional schematic view 
of another embodiment of the present invention. 
[0022] Fig. 7(b) is a cross-sectional schematic view 
of another embodiment of the present invention. 
[0023] Fig. 8(a) is a cross-sectional schematic view 
of another embodiment of the present invention. 
[0024] Fig. 8(b) is a cross-sectional schematic view 
of another embodiment of the present invention. 
[0025] Fig. 9(a) is a cross-sectional schematic view 
of another embodiment of the present invention. 
[0026] Fig. 9(b) is a cross-sectional schematic view 
of another embodiment of the present invention. 
[0027] Fig. 10 is a cross-sectional schematic view of 
another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0028] A detailed description of a preferred embodi- 
ment of the present invention will now be given below. 
[0029] As shown in the drawings, a light-permeable 
key pad 1 has an operating portion 1 a and a non-oper- 
ating portion 1b connected to the operating portion 1a 
formed as an integral body from transparent silicon rub- 
ber, other transparent rubber or transparent thermoplas- 
tic elastomer such as vinyl chloride based elastomer, 
polyolefin base elastomer, polysterene-polybutadiene 
copolymer thermoplastic elastomer, ethylene vinyl ace- 
tate elastomer, chlorinated polyethylene elastomer, 
polyurethane rubber or the like. By forming the keypad 
1 from rubber or a thermoplastic elastomer, it is possible 
to utilize the rubber-like characteristics to obtain click- 
sensitivity and rapid operation sensitivity with the oper- 
ating portion 1a. Further, in addition to the case shown 
in Fig. 1 , in which the operating portion 1a is formed from 
a thin skirt portion 1 c, which rises up along a slant from 
the upper portion of the side surface of the non-operat- 
ing portion 1b : and a key top support portion 1d which 
is integrally supported at the upper portion of the skirt 
portion 1c, it is possible to construct the operating por- 
tion 1a in which forms the erect thin skirt portion 1b to- 
ward the upper slanting portion thereof, or, as shown in 
Fig. 2, the slanting skirt portion is eliminated and the key 
top supporting portion 1d extends out horizontally from 
a thick side surface of the non-operating portion 1b. In 
this connection, it shouldbe noted that thepresent inven- 
tion is not limited to these structures, and it is possible 
to utilize any other structure so long as it is possible to 
support a key top 2. In the case where a skirt portion 1 c 



is provided, this skirt portion 1 c carries out a click action. 
[0030] Further, the operating portion 1a is arranged 
above a substrate (not shown in the drawings) at a po- 
sition corresponding to a fixed contact point on the sub- 
s strate, with a rubber click structure being created by 
forming an electrically conductive contact member on 
the underside of the operating portion 1 a, or with a dome 
click structure being created by means of a dome switch 
such as a metal dome switch (not shown in the draw- 
to ings). 

[0031] The key top 2, made from a thermoplastic resin 
such as ABS, polyca rbon ate . acrylic resin or the like, is 
fixedly mounted to the top of the key top support portion 
1d by means of a transparent adhesive 3. In this con- 
15 nection, the upper surface of the key top 2 may have 
any of a variety of shapes, such as a curved shape which 
slants in one direction for example. Further, the lower 
portion of the key top 2 may be formed to include a brim 
portion 2a, as shown in Fig. 3, or the lower portion of the 
20 Key top 2 may be formed without such a brim portion. In 
general, to enable light to pass through the key top 2, a 
transparent or translucent material around Imm thick (e. 
g., in the range 0.8mm - 1.5mm) is used to make the 
key top 2, and in this regard it is possible to use a white- 
ns colored material which allows light at a certain intensity 
to pass therethrough. In the case where the key top 2 is 
formed from such partially light -permeable white-color- 
ed material, there is no need to form the partial trans- 
mission light reflecting membrane 4a described below. 
30 [0032] The transparent adhesive 3 is an adhesive 
used to bond the key top 2, made of a thermoplastic res- 
in such as ABS, polycarbonate, acrylic resin or the like, 
with the key pad 1 , made of a silicon rubber or other 
rubber material or thermoplastic elastomer, which is an 
35 integral body formed from the operating portion 1 a and 
the non-operating portion 1b. In this connection, the ad- 
hesive 3 may be any adhesive which makes it possible 
to bind two different materials together; for example, it 
is possible to use a silicon type transparent adhesive in 
40 the case of silicon rubber. 

[0033] Further, with the exception of the underside 
surface, a printed pattern (character) layer 4 is formed 
in the surface of the key top. 

[0034] A partial transmission light reflecting mem- 
45 brane 4a having a bright color to reflect white light and 
the like is formed on all surfaces the light permeable res- 
in key top 2 except for the underside surface thereof. 
For example, it is possible to use a white coating as the 
partial transmission light reflecting membrane. Next, a 
so solid chromatic color printing is carried out in red, blue, 
yellow or the like to form a pattern comprised of a letters, 
symbols, figures or the like, with all of the solid printing 
4b except for the portion containing the pattern being 
covered by a black opaque membrane 4c. Forming of 
55 patterrn (character or the like) may be formed using la- 
ser or the like. Further, the opaque membrane 4c and 
the portion of the solid printing 4b which contains the 
pattern (character or the like) is covered by a transpar- 
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ent protective membrane 5 formed from a transparent 
resin such as urethane or the like. 
[0035] The printed pattern layer 4 may be formed to 
have either a positive condition, in which only the etched 
character (pattern) portion is printed in a chromatic 
color or a negative condition in which all of the printed 
pattern layer 4 except for the etched character (pattern) 
is colored. 

[0036] Further, in the case where the body of the resin 
key top 2 is formed to have a thickness around 1mm, it 
is possible to use the above method to form a printed 
pattern (character) layer 4 without having to apply a 
white-colored coating to the surface of the key top 2 so 
long as it is possible for the body of the key top 2 to 
reflect white light and the like and at the same time allow 
light at a certain intensity to pass therethrough. 
[0037] Then, after forming the printed pattern layer 4 
in the upper surface of the key top 2, the underside sur- 
face of the key top 2 is fixed to the upper surface of a 
key operating portion 1a of a key pad 1 by means of the 
transparent adhesive 3. 

[0038] Nexl, the means for making the illumination 
key ultralight will be described. 

[0039] As is structurally shown in Figs. 5 - 10, an op- 
erating shaft 9 is integrally formed at a central portion 
of the underside of the transparent keytop 2 which is 
mounted and bonded to the top of the transparent rub- 
ber or thermoplastic elastomer key operating portion 1 b. 
Further, a cavity 10 for making a thin keytop 2 is carved 
out to form a circular space to receive the operating shaft 
9 of the underside of the keytop 2. Further, the thickness 
of the underside of the keytop 2 should have roughly the 
same thickness structure. The material used for the key- 
top 2 should be chosen so as to prevent the keytop 2 
from being indented when the keytop 2 is struck by a 
finger. Of course, the contact surfaces of the keytop 2 
and the key operating portion 1a are fixed by means of 
a transparent adhesive. 

[0040] By forming the operating shaft 9 on the under- 
side of the keytop 2, it is possible to guarantee reliable 
ON/OFF operations of the key operating portion 1b 
when the keytop 2 is pressed with a finger or the like. 
[0041] When selecting a material for the keytop 2, in 
order to achieve an even higher reduction in weight, the 
transparent resin keytop 2 shown in Fig. 9 should pref- 
erably be formed from a hard foaming resin such as 
polyurethane foam or the like. 

[0042] In order to vastly improve the bonding strength 
when fixing the contact surfaces of the keytop 2 and the 
key operating portion 1a by means of a transparent ad- 
hesive 3, the lower portion of the operating shaft 9 of the 
transparent resin keytop 2 is fitted into the concave por- 
tion 1g formed in the central upper portion of the trans- 
parent rubber or thermoplastic elastomer key operating 
portion 1a. In this way, because a vertical bonding is car- 
ried out on the fitting portion 11 of the lower portion of 
the operating shaft 9 fitted into the concave portion 1g, 
it is possible to achieve an increase in bonding strength 



several times higher compared to horizontal bonding. 
[0043] Tof urther increase the bonding strength, a pro- 
truding portion 1e as shown in Fig. 10 is formed on a 
central portion of the upper surface of the transparent 
5 rubber or thermoplastic elastomer key operating portion 
1b, and an insertion hole 1f is formed in the central por- 
tion of the protruding portion 1 e into which the operating 
shaft 9 of the trasparent resin keytop 2 fitted and verti- 
cally bonded by the application of a transparent adhe- 
10 sive. 

[0044] In Fig. 9, the number 12 indicates a PET or a 
metal dome switch. 

[0045] Now, by having the structure described above, 
the illumination key according to the present invention 
is makes it possible to reliable recognize the character 
(pattern) on the key top 2 even when the upper surface 
of the key top 2 has a curved or slanting shape, as the 
character (pattern) is formed on upper surface of the key 
top. Furthermore, because the key operating portion 
20 creates a rubber-like click sensitivity and a rubber-like 
elasticity while the resin of the key top portion is made 
rigid, and because it is possible to reliably achieve a 
strong bond between the key operating portion and the 
key top, the illumination key according to the present 
2S invention makes it possible to reliably carry out key op- 
erations by preventing misoperations and other prob- 
lems such as peeling or the like. 

[0046] In particular, the structure described above 
makes the illumination key according to the present in- 
30 vention suitable for use in thin-type devices such as cel- 
lular phones and the like. 

[0047] Further, by forming the thin resin key top with 
partially light-permeable white-colored material, it is not 
necessary to form a partial transmission type light re- 
35 flection membrane on the surface of the key top, and 
also it is easier to recognize the pattern as the key top 
itself diffuse light uniformly. 

[0048] Further, because the lower portion of the oper- 
ating shaft of the keytop is fitted into the concave portion 
40 formed in the central portion of the upper surface of the 
key operating portion when the contact surfaces of the 
keytop and key operating portion are bonded together, 
it is possible to carry out a vertical bonding, and this 
makes it possible to improve the bonding strength by 
45 several times in addition to that achieved by horizontal 
bonding, whereby it becomes possible to increase the 
bonding strength for a small amount of contact surface. 
Furthermore, by forming a protruding portion on the cen- 
tral portion of the upper surface of the key operating por- 
so tion, and by fitting and bonding the operating shaft of 
the keytop into the insertion hole of such protruding por- 
tion, it is possible to achieve an even higher effective 
bonding . 

[0049] Further, in the present invention, by forming an 
55 operating shaft at the central portion of the underside of 
the keytop and a cavity around the periphery of such 
operating shaft, it becomes possible to make a thin key- 
top, whereby it becomes possible to reduce the entire 
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weight of the key. Furthermore, by forming the keytop 
from a hard foaming resin, it is possible to achieve an 
even higher reduction in weight while preventing the 
keytop from being indented when struck. 
[0050] Finally, it is to be understood that many chang- 
es and additions may be made to the embodiments de- 
scribed above without departing from the scope and 
spirit of the invention as defined in the appended Claims. 



Claims 

1. An illumination key, comprising: 

a partial transmission white-colored membrane 
or colored partial transmission type light reflect- 
ing membrane formed on an upper surface of 
the transparent resin key top excluding the un- 
derside surface of the key top; 
a pattern formed on an upper surface of the par- 
tial transmission type light reflecting mem- 
brane; 

an opaque layer covered the upper and side 
surfaces of the key top excluding the pattern 
formed portion; 

a transparent protection layer formed on the up- 
per and side surfaces of the opaque layer; and 
an upper surface of the key operating portion 
made from a transparent rubber or thermoplas- 
tic elastomer being fixed to the underside sur- 
face of the key top by means of a transparent 
adhesive. 

2. An illumination key, comprising: 

a relatively thin key top made of white-colored 
resin key top or resin key top colored with par- 
tial transmission type light reflecting coloring 
agent; 

a pattern formed on an upper surface of the key 
top excluding the underside of the key top; 
an opaque layer covered the upper and side 
surfaces of the key top excluding the pattern 
formed portion: 

a transparent protection layer formed on the up- 
per and side surfaces of the opaque layer; and 
an upper surface of the key operating portion 
made from a transparent rubber or thermoplas- 
tic elastomer to the underside surface of the key 
top by means of a transparent adhesive. 

3. An illumination key, comprising: 

a key operating portion made of transparent 
rubber or thermoplastic elastomer; 
a transparent resin keytop mounted and bond- 
ed to the top of the key operating portion; 
an operating shaft formed on a central portion 



of the underside of the keytop; and 

a cavity formed on the underside of the keytop 

to reduce the thickness of the keytop. 

s 4. The illumination key of Claim 3, wherein the trans- 
parent resin keytop is formed from a hard foaming 
resin such as polyurethane foam or the like. 

5. The illumination key of Claim 3, wherein a lower por- 
io tion of the operating shaft of the transparent resin 

keytop is fitted into a concave portion formed in a 
central portion of the upper surface of the transpar- 
ent rubber or thermoplastic elastomer key operating 
portion, with such fitting portions being bonded by 
is means of a transparent adhesive. 

6. The illumination key of Claim 3, further comprising 
a protruding portion formed at a central portion of 
the upper surface of the transparent rubber or ther- 

20 moplastic elastomer key operating portion and an 
insertion hole formed in the protruding portion, 
wherein the operating shaft of the transparent resin 
keytop is fitted into the insertion hole and bonded 
in place by means of a tranparent adhesive. 

25 



30 



35 



40 



45 



50 



55 



5 



BNSDCCID: <EP 0939414A1_I_> 



EP0 939 414 A1 



FIG. 1 







BNSDOCID: <EP 093941 4A1_L> 



7 



EP0 939 414 A1 




3 093941 4A1_I_> 



8 



EP0 939 414 A1 



FIG. 7 

(a) 



2 




1 a Id 



EP0 939 414 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 11 0963 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lrtLCI-6) 



EP 0 593 804 A (SUNARROW CO. LTD) 
27 April 1994 

* claim 1; figure 1 * 

US 5 399 821 A (INAGAKI JIRO ET AL) 
21 March 1995 

* column 7, line 17 - line 59; figure 5 * 

EP 0 554 084 A (NIPPON ELECTRIC CO) 
4 August 1993 

* claims 1-3; figures 1,2 * 

GB 2 288 911 A (SILITEK CORP) 

I November 1995 

* abstract; figure 1 * 

US 5 138 119 A (DEMEO GREGORY B) 

II August 1992 

* column 3, line 1 - line 12; claim 1; 
figure 1 * 

US 4 937 408 A ( HATTOR I Y0SHIHIR0 ET AL) 
26 June 1990 

* abstract; figures 3,4 * 

US 3 978 297 A (LYNN WILLIAM J ET AL) 
31 August 1976 

* abstract; figure 3 * 



The present search report has been drawn up for all claims 



1-6 



1-6 



1-6 



1-6 



1-6 



1-6 



1-6 



H01H13/70 



TECHNICAL FIELDS 
SEARCHED (lntCI.6) 



H01H 



Place of search 

MUNICH 



Data ot completion ol the search 

12 July 1999 



Mausser, T 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non -written dtecloeure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the I ding date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



.093941 4A1_I_> 



13 



EP0 939 414 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 11 0963 



^ , L S ^l HSt ! the pater ? fam i' y "jrotarsrelating to the patent documents cited in the above-mentioned European seat ch report 
The members are as contained in the European Patent Office EDP file on pon * 
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

12-07-1999 



Patent document 
cited in search report 



Publication 
date 



EP 0593804 



27-04-1994 



US 5399821 



EP 0554084 



21-03-1995 
04-08-1993 



GB 2288911 



01-11-1995 



US 5138119 



11-08-1992 



US 4937408 



US 3978297 



26-06-1990 
31-08-1976 



Patent family 
member(s) 



JP 
JP 

DE 
DE 
US 



2627692 B 
5083347 A 
69209294 D 
69209294 T 
5234744 A 



NONE 



JP 
JP 
AU 
CA 



2710181 B 
5204512 A 
3207393 A 
2088087 A 



FR 

US 



2719702 A 
5635927 A 



CA 
EP 
JP 
US 



2055569 A 
0503197 A 
5128939 A 
5149923 A 



NONE 



FR 

GB 



2306607 A 
1527920 A 



2 

^ For more details about this annex : see Official Journal of the European Patent Office. No. ia'82 



Publication 
date 



09- 07-1997 
02-04-1993 
25-04-1996 
01-08-1993 

10- 08-1993 



10-02-1998 
13-08-1993 
29-07-1993 
29-07-1993 

10-11-1995 
03-06-1997 



16-09-1992 
16-09-1992 
25-05-1993 
22-09-1992 



29-10-1976 
11-10-1978 



14 



_0939414A1_I_> 



